This New Mineral Names has entries for 13 new minerals, including bubnovaite, cairncrossite, ferraioloite, fontarnauite, grundmannite, kayrobertsonite, magnesio-ferri-fluoro-hornblende, melanarsite, nickeltsumcorite, sanguite, silicocarnotite, vanadium, and wernerkrauseite. Bubnovaite, (IMA 2014-108), ideally K 2 Na 8 Ca(SO 4 ) 6 , is a new mineral found in fumaroles of the 2012-2013 Tolbachik fissure eruption, Kamchatka peninsula, on the new cinder Naboko cone. The samples of bubnovaite were found in a cavity on the NNE flank of the cone at the depth of 30 cm. The temperature of gases at the sampling location was more than 500 °C. The mineral forms fine-grained, light blue, dendritic aggregates, consisting of colorless, transparent, tabular crystals of maximum dimension 0.14 mm, that were recovered with the aid of a long stick and metallic cap to grab samples from the fumarole vent. Bubnovaite is associated with aphthitalite, (K,Na) 3 Na(SO 4 ) 2 , and thénardite, Na 2 SO 4 . Crystals of bubnovaite are brittle with a white streak and a vitreous luster. Hardness and density were not measured due to the lack of suitable material. The expected Mohs hardness is 2-3; D calc = 2.656 g/cm 3 . The mineral is unstable in air and becomes white and non-transparent after several days. The mineral is nonpleochroic, colorless. It is optically uniaxial (-), ω = 1.492(2), ε = 1.489(2) (light source not reported). 21; 046) . The unit-cell parameters refined from the powder data are: a = 10.802(4) Å, c = 22.02(1) Å, V = 2226 Å 3 . Bubnovaite is trigonal, space group P31c. The single crystal unit-cell parameters are: a = 10.804(3), c = 22.011(6) Å, V = 2225.0 Å 3 , and Z = 4. The crystal structure was refined to R 1 = 0.078 for 1729 observed [F o > 4σF o ] reflections. It can be described as based upon an ABACABACABAC 12-layer superstructure of K, Na, and Ca cations with partially disordered SO 4 tetrahedra. Bubnovaite is closely related to α-K 2 SO 4 ; "metathénardite," Na 2 SO 4 ; aphthitalite, K 3 Na(SO 4 ) 2 ; and hanksite, Na 22 K(SO 4 ) 9 (CO 3 ) 2 Cl. . Cairncrossite is non-pleochroic, optically biaxial (+) with α = 1.518(2), β = 1.522(2), γ = 1.546(2) ( l = 589.3 nm), 2V meas = 33.9(6)°, 2V calc = 45°; r < v weak; the acute bisectrix Z is about 10° from perpendicular to {001} (c*). Intense light-blue fluorescence is emitted under short-wave UV light. The Raman spectrum of cairncrossite is similar to that of gyrolite and is characterized by two sharp peaks at 610 (Si-O bending vibration) and 1060 cm -1 (Si-O stretching vibration). The bands observed at 3650 and 3670 cm -1 are assigned to the stretching vibrations of the OH groups, the broad band centered around 3550 cm -1 to stretching vibrations of the H 2 O molecules. The average of 14 electron probe WDS analysis [wt% (ranges)] is:
. Cairncrossite is non-pleochroic, optically biaxial (+) with α = 1.518(2), β = 1.522(2), γ = 1.546(2) ( l = 589.3 nm), 2V meas = 33.9(6)°, 2V calc = 45°; r < v weak; the acute bisectrix Z is about 10° from perpendicular to {001} (c*). Intense light-blue fluorescence is emitted under short-wave UV light. The Raman spectrum of cairncrossite is similar to that of gyrolite and is characterized by two sharp peaks at 610 (Si-O bending vibration) and 1060 cm -1 (Si-O stretching vibration). The bands observed at 3650 and 3670 cm -1 are assigned to the stretching vibrations of the OH groups, the broad band centered around 3550 cm -1 to stretching vibrations of the H 2 O molecules. 3 .045 (20; 005). The refined triclinic unit-cell parameters from these powder data are a = 9.626(1), b = 9.639(1), c = 15.651(2) Å, α = 100.88(1), β = 91.28(1), g = 119.72(2)°, and V = 1227.0 Å 3 . The single-crystal unit-cell parameters are: a = 9.6265(5), b = 9.6391(5), c = 15.6534(10) Å, α = 100.89(1), β = 91.27(1), g = 119.73(1)° and V = 1227.08(13) Å 3 , Z = 1, space group P1. The structure was refined to R 1 = 0.047 for 9231 unique, observed [F o > 4σF o ] reflections. Cairncrossite belongs to the gyrolite and reyerite mineral groups, it is characterized by sheets consisting of edge-sharing CaO 6 octahedra, which are corner-linked on both sides to silicate layers built by six-membered rings of silicate tetrahedra. These units are intercalated by layers formed by SrO 8 polyhedra, which are arranged in pairs via a common edge, and further bound to disordered NaO 6 polyhedra. A complex system of hydrogen bonds strengthens the linkage to adjacent silicate layers. The mineral is named in honor of Bruce Cairncross, Professor and Head of the Department of Geology, University of Johannesburg. He is author of several books and numerous articles on the mineralogy of the Southern African Region with special interest in the Kalahari Manganese Field. He has contributed significantly towards awareness of diversity of the mineralogy in Southern Africa. Holotype material has been deposited in the collections of the Institute for Mineralogy and Crystallography at the University of Vienna (inventory number 13079) and the collection of the Museum of Natural History of Vienna (inventory number N 9858). F.C. (35°12′40″N, 81°21′20″W) , which is the type locality for 12 other minerals (7 of which are also secondary phosphates). It occurs in very small vugs contained in a thin seam of very fine-grained, sugary pegmatite (~30 × 10 × 20 cm) part of a large, zinc-bearing boulder found on the East dump. Common accessory minerals in the boulder are Mn-bearing fluorapatite, sphalerite, muscovite, and pyrite. Associated secondary minerals in order of abundance are: vivianite, fairfieldite/messelite, phosphophyllite, scholzite/parascholzite, rittmannite, mangangordonite, kingsmountite, kastningite, and metaswitzerite. Ferraioloite crystals occur as very thin greenish gray to lemon yellow plates or blades up to about 0.2 mm in length, but no more than a few micrometers thick. Main observed faces are {010}, {100}, and {011}. Plates often form books or rosettes up to about 0.4 mm across. Crystals are transparent with a vitreous luster, flexible with an irregular fracture, and have perfect cleavage on {100}. Estimated Mohs' hardness is ~2. D calc = 2.59 g/cm 3 . Ferraioloite is optically biaxial (-) with α = 1.575(calc), β = 1.583(5), γ = 1.584 (white light), 2V meas = 40(5)°, 2V calc = 40°; the acute bisectrix Z is about 10° from perpendicular to {001} (c*). The dispersion is weak (r > v). X ≈ a, Y = b, Z ≈ c and pleochroism is X, Z = colorless, Y = blue gray; Y >> X ≈ Z. 14 . The H atoms were not located in the structure refinement, but the assignment of OH -and H 2 O were inferred from bond-valence calculations. The species is named in honor of the late James (Jim) Anthony Ferraiolo , who worked as scientific assistant at the American Museum of Natural History (AMNH) (1978) (1979) (1980) (1981) (1982) and also as transaction coordinator at the Smithsonian Institution's Museum of Natural History (1982) (1983) (1984) (1985) sheet that runs parallel to (010). There are H 2 O groups, SO 4 tetrahedra, and Na(1) sites within the central cavities of opposing sheets, and the Sr and Na(2) sites occupy the interstices of a given sheet. The region of the structure where opposing cusps of neighboring sheets approach each other is dominated by weaker H-bonding associated with the OH and H 2 O groups. The mineral was named after Ramon Fontarnau i Griera, in recognition of his efforts to promote the development of scientific facilities focused on mineral characterization. The holotype specimen is deposited in the Royal Ontario Museum, Toronto, Canada. Yu.U. Grundmannite (IMA 2015-038), ideally CuBiSe 2 , was discovered in the El Dragόn selenide occurrence of the Cordillera Oriental in southwestern Bolivia. Grundmannite is commonly intergrown with watkinsonite and clausthalite. Occasionally it is being in grain-boundary contact with quartz, dolomite, native gold, eldragόnite, eskebornite, umangite, klockmannite, Co-rich penroseite, and three unnamed phases of the Cu-Hg-Pb-Bi-Se system. Grundmannite forms sub-to anhedral grains up to 150 μm in size, as well as aggregates of irregularly shaped grains of several hundreds of micrometers across. The new mineral is black, opaque, metallic with a black streak. It is brittle, with irregular fracture, no obvious parting and perfect {001} cleavage. The Mohs hardness is ~2-2½. Density was not measured due to the small crystal size; D calc = 6.582 g/cm 3 . In plane-polarized light, grundmannite is weakly bireflectant and weakly pleochroic from cream to light gray. It does not show any internal reflections. In cross-polarized light, grundmannite is distinctly anisotropic, with light-brown to brown rotation tints. ; 015), and 2.3307 (50; 213). The crystal structure of grundmannite was refined based on the atomic coordinates of the crystal structure of emplectite to R = 2.50%. The new mineral is orthorhombic, Pnma, a = 6.6362(5), b = 4.2581(3), c = 15.3691(9) Å, V = 434.29 Å 3 , and Z = 4. Grundmannite has a structure topologically identical to that of emplectite, with S positions in emplectite occupied by Se in grundmannite. The structure is based on BiSe 3 trigonal pyramids and nearly regular CuSe 4 tetrahedra. The mineral was named in the honor of Günter Grundmann (b. 1947), in recognition of his pioneering work on the El Dragón mine. The holotype specimen, which is the section from which the grain used for crystal-structure determination was obtained, is deposited in the collections of the Natural History Museum, London. Cotype material, consisting of a grundmannite-bearing section, is housed within the Mineralogische Staatssammlung München, Museum "Reich der Kristalle," Munich, Germany. Yu.U. (35°12′40″N, 81°21′20″W) . At Hagendorf, the new mineral was collected by E.K. in 1975-76, between the 60 and 67 m levels of the mine. The specimens consist of fragments of etched, pinkish brown zwieselite-triplite containing irregular cavities up to a few centimeters across. Kayrobertsonite occurs within the cavities along with fluorapatite, nordgauite, whiteite-CaMnMn, members of the jahnsite group, morinite, fluellite, Al-bearing strunzite, and an analog kingsmountite. At the Foote mine, kayrobertsonite was found in a very large spodumene-bearing pegmatite boulder. The mineral occurred in small vugs (< 1 cm 3 ) in, or adjacent to, highly altered spodumene laths in the pegmatite body, where it was found associated with (in order of decreasing abundance): mangangordonite, variscite, eosphorite, kastningite, paravauxite, beraunite, strengite, strunzite, and cacoxenite. At both localities, kayrobertsonite crystals occur as intergrown masses of snow-white, soft, finely fibrous needles, less than 5 mm in diameter and no more than 100 mm in length, elongated along [001] and flat on {100}. Crystals are translucent with a silky luster, and are somewhat flexible with a splintery fracture. No cleavage was observed. Mohs hardness is estimated to be ~2. D meas = 2.29(3) g/cm 3 (by flotation in sodium polytungstate), D calc = 2.41 g/cm 3 . Kayrobertsonite is non-pleochroic, optically biaxial (-), with α = 1.530, β = 1.554, and γ = 1.566 (white light), 2V meas = 70.3(5)°, 2V calc = 69.6°; Z ≈ c (length slow). The dispersion of optical axes was not observed. 4 , was discovered in the Arsenatnaya fumarole at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, the Tolbachik Volcano, Kamchatka, Russia. Melanarsite occurs in association with dmisokolovite, shchurovskite, bradaczekite, hematite, As-bearing orthoclase, johillerite, arsmirandite, aphthitalite, tenorite, langbeinite, anhydrite, tilasite, and fluorophlogopite. Occasionally, melanarsite occurs with haterite or pharmazincite. The new mineral forms well-shaped, coarse crystals up to 0.2 mm, rarely up to 0.4 mm in size. These crystals occur either individually or are combined in dense or open-work clusters up to 1 mm across, rarely forming incrustations up to 1 × 1 cm in area and up to 0.2 mm thick covering the basalt scoria. The crystals are tabular to prismatic, and usually have a skeletal or blocky character. Melanarsite has black color, a strong vitreous luster and a dark green streak. The mineral is megascopically opaque, in very thin sections it is translucent and dark green, and is brittle. No cleavage or parting was observed; the fracture is uneven. Mohs hardness is ~4. Density was not measured due to the small size of crystals; D calc = 4.386 g/cm 3 . Melanarsite is optically biaxial (+), α = 1.80(1), β was not measured, and γ = 1.91(1) (589 nm); 2V was not measured. Dispersion of the optical axes was not observed. Pleochroism, where observed in very thin particles, is strong: Z (very dark grayish-green) > X (green to pale green). Raman spectrum of melanarsite shows strong bands in the range 770 to 870 cm -1 (As Sanguite (IMA 2013-002), ideally KCuCl 3 , was discovered in the Glavnaya Tenoritovaya ("Major Tenorite") fumarole at the apical part of the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik Volcano, Kamchatka, Russia. Sanguite occurs in association with belloite, avdoninite, eriochalcite, sylvite, halite, carnallite, mitscherlichite, chrysothallite, romanorlovite, mellizinkalite, gypsum, chlorothionite, kainite, sellaite, and earlier hematite, tenorite, and chalcocyanite. Commonly, sanguite occurs in the sulfate-chlorite zone of the Glavnaya Tenoritnaya fumarole, where some areas contain up to 10-15 vol% of the new mineral. Sanguite forms prismatic, short to long elongated by [100] crystals in cavities. The crystals are up to 1 mm long and up to 0.2 mm thick, typically combined in groups, dense clusters or crusts. Some of the basalt scoria cavities are entirely filled by sanguite. Occasionally, the new mineral forms granular aggregates up to 1 mm across in polycomponent chloride incrustations. The major crystal forms are {011}, {100}, and {010}. Sanguite is bright red, with slightly altered samples being dark to brownish red. The new mineral has a reddish orange streak, a vitreous luster, is transparent and very brittle. The Mohs hardness is ~3. The cleavage is perfect on (010), and another distinct one probably on (102) observed under the microscope. The fracture is stepped. (SiO 4 ) for which the name "silicocarnotite" has been used for the for more than 100 years. The name is unfortunate since the monoclinic mineral carnotite, K 2 (UO 2 ) 2 (VO 4 ) 2 ·3H 2 O bears no relation to silicocarnotite. Silicocarnotite occurs (sometimes being a rock-forming mineral) in gehlenite-bearing rock with andradite, fluorapatite and rankinite with minor pseudowollastonite, kalsilite, magnesioferrite-jacobsite, and lamellae intergrowths of larnite and flamite. Silicocarnotite has been also found forming solid solution with ternesite Ca 5 (SiO 4 ) 2 SO 4 in larnite-and gehlenite-bearing pyrometamorphic rocks of the Hatrurim Complex, distributed in the Dead Sea rift area on the territories of Israel, Palestine and Jordan. Large ternesite porphyroblasts (metacrysts) in fine-grained larnite-ye'elimite matrix are the most striking evidence for high-temperature alterations of an early "clinker minerals." Silicocarnotite-ternesite grains grew as a result of reactions between primary pyrometamorphic minerals (larnite, flamite, fluorellestadite-fluorapatite) with sulfate-bearing melts, which are side-products of the combustion processes during the pyrometamorphism. New data on morphology, composition, structure, mineral associations, mechanisms, and conditions of growth of the ternesite-silicocarnotite solid-solution series are presented. Silicocarnotite forms grains 0.05-0.15 mm, which occasionally overgrown by a rim of rankinite-silicocarnotite microsymplectites. It also found as spherulitic aggregates on the walls of small cavities filled with katoite and Ca-hydrosilicates. The mineral is colorless transparent with a white streak and a vitreous luster. Cleavage and parting are not observed. It is brittle with an uneven fracture. The indentation hardness is VHN 50 = 537 (523-552) kg/mm 2 corresponding to ~5 of the Mohs scale. The density was not measured due to the lack of pure material; D calc = 3.06 g/cm The new mineral wernerkrauseite (IMA 2014-008), ideally CaFe 2 3+ Mn 4+ O 6 was discovered in strongly altered xenoliths within alkaline basalts of the Bellerberg volcano (Caspar quarry), Ettringen near Mayen, Eifel, Rhineland-Palatinate, Germany (50°35′N; 7°23′E). The xenoliths are represented by a light matrix of low-temperature minerals: ettringite-thaumasite, hydrocalumite, jennite, katoite, portlandite, etc., with relict grains of a high-temperature mineral association: Cl-bearing fluorellestadite, wadalite, gehlenite, andradite-schorlomite, perovskite, magnesioferrite, cuspidine, and, rarely, reinhardbraunsite, kerimasite, lakargiite, gehlenite, rankinite, pavlovskyite, and rusinovite. Crystallization of wernerkrauseite took place at temperatures below 850-900 °C under high oxygen fugacity. Wernerkrauseite forms black, elongated, prismatic, acicular crystals up to 0.5 mm with a black streak and strong submetallic luster. The crystals forms are {210}, {110}, {010}, {011}, and {111}. No twinning is observed, whereas parallel crystal intergrowths are typical. Crystals are striated parallel to elongation and have rhombic cross-sections. Wernerkrauseite also occurs in aggregates with magnesioferrite and perovskite. The cleavage is not observed, the fracture is uneven. The micro-indentation hardness VHN 25 . In reflected light the mineral is gray, very weakly pleochroic, with a weak bireflectance and anisotropy and with no internal reflections. The reflectance data obtained between 400 and 700 nm with a 20 nm interval vary from ~31% (400 nm) to ~19% (700 nm 
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